Using the Survey of Health, Ageing, and Retirement in Europe (SHARE), this study investigated how health is associated with households' portfolio choices in 10 European countries. This study reports three important findings on the relationship between health and portfolio choices. First, households in poor health condition are less likely than households in good health to own various types of financial and non-financial assets. Second, households in poor health condition tend to allocate a lower share of their wealth to risky financial assets, savings for long-term investment, their principal residence, and other non-financial assets while they allocate a larger share to liquid assets such as bank deposits. Third, there exists a regional variation in the magnitude of the correlation between health and portfolio choices. This regional variation can be explained by differences in health care systems. Overall, these findings suggest that negative health shocks are significantly associated with a household's portfolio choices.
asymmetric: a diagnosis of a new disease tends to have a larger effect on financial wealth than on non-financial wealth. Colie and Milligan (2009) also used the HRS and found that health shocks play an important role in explaining changes in household portfolios over time. In particular, they investigated households' ownership decisions on various types of assets and their decisions on the share invested in each asset category. They found that households in poor health condition have a lower probability of owning a principal residence, vehicles, financial assets, businesses, and other real estate and those households in poor health allocate a larger share of wealth to liquid assets and time deposits. They also showed that the effect of health shocks strengthens with the passage of time after a shock. However, the literature provides little empirical evidence from outside the U.S.
This study aims to fill this gap in the literature by providing new empirical evidence on the relationship between health and household portfolio choice outside the U.S. Similar to Atella et al. (2012) , which is the first empirical research on the effect of health shocks on household portfolio choices outside the U.S., this study uses the Survey of Health, Ageing, and Retirement in Europe (SHARE) data set to examine the relationship between health and household portfolio choices in European countries. The empirical analyses of this study consist of two parts. First, it studies the relationship between health and a household's portfolio decision to own (or not) each type of asset (extensive margin). Second, it explores the relationship between health and a household's allocation decision for each asset category (intensive margin). This study differs from Atella et al. (2012) on two distinct grounds. First, it investigates household portfolio decisions on both financial and non-financial assets. This approach allows exploring the possibility that households' responses toward negative health shocks are asymmetric in their choices about financial and non-financial assets, as Berkowitz and Qui (2006) reported in their study on U.S. households. Second, this study adopts panel data analysis models to control for unobserved household-specific fixed effects. These new approaches allow providing more comprehensive pictures of the relationship between health and household portfolio choices in multiple European countries.
The empirical evidence of this study suggests that health status is importantly associated with household portfolio decisions in ten European countries. The empirical results indicate that households in poor health condition have a lower probability of holding risky financial assets (i.e., bonds, stocks, and mutual funds), savings for long-term investment (i.e., individual retirement accounts, contractual savings, and whole life insurance), a principal residence, and other non-financial assets (i.e., businesses and other real estate). The results also show that households in poor health condition allocate a larger share of their wealth in liquid assets (i.e., bank deposits) with a correspondingly smaller share in risky financial assets, savings for long-term investment, primary residence, and other non-financial assets. The overall findings suggest that health risk is closely associated with households' portfolio choices. In terms of the relationship between health and a household's portfolio choices, the findings of this study are mostly consistent with the empirical evidence reported in prior studies using the U.S. data sets. In addition, the empirical evidence of this study indicates that a negative relationship between poor health condition and household portfolio choices can be observed in all European countries in the sample. This contradicts the findings of Atella et al. (2012) , who found that health status has a meaningful relationship with household portfolio choices only in countries with less protective health care systems. The empirical results of this study suggest that health is closely related to household portfolio choices in all European countries in a similar manner regardless of health care system. The remainder of the paper is organized as follows. Section 2 describes the data set used in this study and provides a descriptive analysis of the health and wealth data in ten European countries. Section 3 discusses the empirical strategy of this study, and Section 4 reports the empirical results on the relationship between health and household portfolio choices. Section 5 concludes with a summary and suggestions for future research.
Data

The Survey of Health, Ageing, and Retirement in Europe (SHARE)
To empirically examine the relationship between health status and households' portfolio choices, this study uses three waves of SHARE data. Of the four survey waves conducted so far, the third wave of SHARE data is restricted for public use because the survey took place in 2009, in the middle of the global financial crisis. SHARE is a cross-national panel survey on a representative sample of individuals aged 50 or above in Europe. The baseline study was conducted in 2004 in 11 European countries: two Northern European countries (Denmark and Sweden), six Central European countries (Austria, Belgium, France, Germany, the Netherlands, and Switzerland), and three Southern European countries (Greece, Italy, and Spain). All of those countries except for Greece participated in the follow-up surveys in 2006 and 2011. for a cross-country analysis. Another advantage is that it provides comprehensive information on the demographics and health status of household members as well as detailed information on household wealth and income. As such, this data set allows researchers to examine how health status is associated with households' portfolio choices.
To facilitate a comparison with the relevant literature on portfolio allocation (Guiso et al., 2002; Rosen & Wu, 2004; Brunetti & Torricelli, 2010) , this study categorized seven different types of financial assets into three groups (Note 3): liquid assets (i.e., deposits in bank accounts), risky financial assets (i.e., bonds, stocks, and mutual funds), and savings for long-term investment (i.e., contractual savings, individual retirement accounts, and whole life insurance). Following Colie and Milligan (2009) , this study examined not only financial assets but also non-financial assets. This paper focuses on two main non-financial assets: principal residence and other non-financial assets (i.e., business and other real estate).
It must be noted that several exclusion criteria were applied in this study. First, to facilitate the household fixed-effect model, the sample data set includes households that participated in all three waves of surveys, conducted in 2004, 2006, and 2011 . Second, to observe a more meaningful relationship between health and households' portfolio choices, this study excluded households with (1) net financial assets less than 500 euros, (2) non-positive total net wealth, and (3) non-positive income. The 2004 SHARE originally surveyed 23,709 households in 10 European countries. The number of households that participated in all three waves was 11,854. After applying the exclusion criteria, the final sample included in the analysis contained 9,119 households. The rest of this section provides a descriptive analysis of households' health and wealth data.
Demographic Variables
The top panel of Table 1 presents a summary of the sample's demographic characteristics. The average age of the household head is 64-66 years in all countries during the first survey period of 2004. The percentage of married couples is relatively similar across countries, ranging from 56.5 percent in Austria to 69.9 percent in Italy. The average family size is around two in all the sample countries. Educational attainment levels are similar, although there is some cross-country variation. For example, more than 50 percent of elderly households did not complete secondary education in Italy and the Netherlands. Also in Austria, Belgium, Denmark, and Germany, more than 25 percent of elderly households completed a college education. 
Health Status Indicators
SHARE provides detailed information on the health status of each household member. Using that information, three different measures for subjective and objective health conditions were constructed. The first measure (POOR) is a dummy variable indicating that a respondent's self-reported overall health status is poor. In SHARE, each household member evaluates his/her own health condition and answers by choosing one of five choices: excellent, very good, good, fair, or poor. This dummy variable for self-reported health condition takes the value of one if a respondent answers that his/her health condition is either poor or fair and zero otherwise. The second measure (ACUTE) is a dummy variable that takes the value of one if a doctor has diagnosed an acute medical condition such as heart attack, stroke, cancer, or bone fracture and zero otherwise. The third measure (CHRONIC) is a dummy variable indicating whether a respondent suffers from a chronic illness such as high blood pressure, high blood cholesterol, diabetes, chronic lung disease, asthma, arthritis, osteoporosis, stomach or duodenal ulcer, Parkinson's disease, cataracts, coronary disease, joint pain, stomach burns, or chronic bronchitis. These three health status indicators provide slightly different information on each individual's health condition. While two of the variables provide somewhat objective information about a respondent's health condition, the self-reported health status (POOR) provides better information about a respondent's overall health condition. Therefore, this self-reported health status variable is used as the main health variable in this study.
The bottom panel of Table 1 presents a summary of statistics on the health status indicators in the 10 sample countries. The proportion of household heads who reported poor health condition ranges from 15.7 percent in Switzerland to 42.6 percent in Spain. Having a medical condition does not necessarily lead a household head to perceive his/her health condition to be poor. Almost three quarters of elderly households answered that they have been diagnosed with a medical condition. The proportion of households with one or more medical conditions ranges from 63.1 percent in Switzerland to 80.1 percent in Spain. Elderly households are more likely to have a chronic illness than an acute medical condition. The proportion of households with acute conditions varies across countries, ranging from 11.0 percent in Switzerland to 21.1 percent in Sweden. On the other hand, the proportion of households with chronic illnesses ranges from 37.6 percent in Switzerland to 57.3 percent in Germany. The proportion of households with limited daily activities due to health conditions varies more widely than the other indicators: this proportion is highest in Austria, Germany, and the Netherlands (50.5 percent, 49.1 percent, and 48.9 percent, respectively) and lowest in Switzerland at 29.7 percent.
Household Income and Wealth
SHARE provides extensive information about the income and wealth of each household. A household's financial wealth is allocated into three major groups of financial instruments: bank accounts, risky financial assets (e.g., bonds, stocks, and mutual funds), and savings for long-term investment (e.g., contractual savings for housing, individual retirement accounts, and whole life insurance). SHARE also surveyed the value of a set of non-financial asset categories, including the principal residence, own business wealth, other real estate, and vehicles. Table 2 provides a descriptive analysis of the household asset holdings and asset allocation in the sample countries. The top panel reports the proportion of households that own each category of assets. The middle and bottom panels show the median values of asset holding and the share of household net wealth allocated in each asset category, conditioning on ownership. These descriptive statistics reveal some well-known patterns of household portfolio choices in Europe. Almost all the sample households own bank accounts. On average, around 20 percent of household wealth is allocated in bank account deposits, and the median value of deposits is 8,909 euros. However, there is a clear variation in the share of wealth allocated in bank account deposits across countries. For example, households in Germany, the Netherlands, and Switzerland tend to allocate more than 30 percent of their net wealth to deposits in a bank account, whereas Spanish households allocate only 8.7 percent of their wealth in deposits in a bank account.
The proportion of households who own savings instruments for long-term investment is 42.6 percent, on average. Conditioning on the ownership of savings for long-term investment, elderly households allocate 15.9 percent of their wealth in savings for long-term investment, and the median value of assets in this category is 23,444 euros. However, household portfolio choice patterns regarding savings for long-term investment vary significantly across countries. For example, in the Netherlands, where most of the adult population has individual retirement accounts, the proportion of elderly households owning savings for long-term investment reaches 91.3 percent. On the other hand, only 4.1 percent of Italian households own savings for long-term investment. In terms of the share of wealth invested in savings for long-term investment, Dutch households allocate only 7.1 percent of their wealth in this asset category. On the other hand, households in Denmark and Switzerland invest more than 25 percent of their wealth in savings for long-term investment.
Across the 10 sampled European countries, 34.7 percent of European elderly households own risky financial assets such as bonds, stocks, and mutual funds. The households that own risky financial assets allocate 16.7 percent of their wealth in them, on average, and the median value of the risky financial assets held is 22,510 euros. Portfolio choice patterns regarding risky financial assets also vary across countries. Whereas only 9 percent of Italian elderly households own risky financial assets, more than half of elderly households own risky financial assets in Denmark and Switzerland. In Belgium and Switzerland, more than one quarter of household wealth is invested in risky financial assets. On the other hand, French households allocate only 8.2 percent of household wealth in risky financial assets. 
Model
This paper explores the relationship between health and portfolio choices in two ways. The first regression analysis examines whether health condition is associated with households' ownership decision for each asset category. The basic regression model takes the following form:
where asset holdings itc is a binary variable indicating ownership of an asset by household i in country c in year t; Health itc is a measure for the health status; X itc is a set of control variables that influence a household's portfolio choices; D t is a set of year dummies; ic  is a time-invariant household-specific fixed effect; and ε itc is an idiosyncratic error.
If the estimate for β 1 is significantly different from zero, health status (Health itc ) is significantly associated with that household's portfolio choices to hold (or not) a certain type of asset. Equation (1) can be empirically estimated using a fixed effect logit model. This analysis uses four different dependent variables that indicate ownership of the four asset categories: risky financial assets, savings for long-term investment, principal residence, and other non-financial assets. The key independent variable (Note 4) is a measure for the health status of the household head and spouse.
The second part of the analysis explores how health condition is associated with a household's asset allocation decisions. The regression model uses the share of wealth invested in each type of asset category as the dependent variable as follows:
where asset share itc is a continuous variable for the share of net wealth invested in each type of asset category. This analysis uses five separate dependent variables that measure the share of net wealth invested in five asset categories: liquid assets (i.e., deposits in bank accounts), risky financial assets, savings for long-term investment, principal residence, and other non-financial assets. One of the main statistical issues in this analysis is that many households do not hold any of a certain type of asset, so the asset share variable is zero for many households. Because of the non-participation for certain types of asset categories, this study used a panel Tobit regression model (Note 5) to address the sample selection problem.
All the specifications of this study include an extensive set of household characteristics as the determinants of households' portfolio choices. For the choice of control variables, this study relied on the widely accepted results reported in the literature on household finance: the age of household heads, age-squared, a dummy variable for high school graduates and college graduates, family size, and household income and wealth.
Results
Health Condition and the Probability of Asset Ownership
This section explores whether health is associated with a household's decision to own a certain type of asset (extensive margin). Table 3 (Note 6) reports the fixed effect logit analysis results documenting the relationship between health and a household's decision to own each of the four asset categories: risky financial assets, savings for long-term investment, principal residence, and other non-financial assets. A negative estimate of the health condition variable indicates that a household with poor health condition has a lower probability of holding the asset type of interest. All the estimates reported in Table 3 are marginal effects. Note 2. "***" indicates that the estimate is statistically significant at the 1 percent significance level, "**" at the 5 percent significance level, and "*" at the 10 percent significance level.
The top panel of Table 3 shows the correlation between health and the probability of owning risky financial assets, such as bonds, stocks, and mutual funds. In columns 1-3, all three estimates for the health status of the household head are negative and statistically significant. This suggests that European elderly households facing increased background risk from negative health shocks have a lowered probability of owning risky financial assets. This result is consistent with the findings of previous studies using U.S. data sets (Rosen & Wu, 2004; Colie & Milligan, 2009 ). The second panel from the top shows the panel logit analysis results on the probability of owning savings for long-term investment. In all three columns, the coefficients for the health condition of the household head/spouse are negative and statistically significant. This indicates that a household whose head/spouse is in poor health is less likely than households with a healthy head/spouse to invest in savings for long-term investment. The third and the fourth panels show the relationship between health and the probability of owning non-financial assets. In the third panel, the coefficients for the health status of the household head/spouse are negative and statistically significant, which indicates that a household in poor health has a lower probability of owning a house. This result suggests a negative correlation between poor health and homeownership in European countries and is consistent with the findings of Colie and Milligan (2009) , who used a U.S. data set. Similarly, in the bottom panel, the coefficients for the health status of household head/spouse are negative and statistically significant, indicating that the probability of owning other non-financial assets is lower among households in poor health than among households in good health. Overall, the results in Table 3 suggest that a household head/spouse's poor health condition is negatively associated with a household's portfolio decision to own financial and non-financial assets. Similar to the findings in the previous literature (Rosen & Wu, 2004; Colie & Milligan, 2009 ), these results provide new empirical evidence supporting the theoretical prediction of a negative correlation between health and household portfolio choices in European countries.
Using the 2004 SHARE data, Atella et al. (2012) examined household portfolio choices in European countries and showed that health status influences a household's portfolio choices only in countries with less protective health care systems. They did not observe a negative relationship between health and portfolio choices in countries with a protective, full coverage national health system such as Denmark, Italy, Spain, and Sweden. They argued that the presence of a protective national health system could mediate the effect of health risk on a household's portfolio decision by reducing the probability of incurring out-of-pocket medical expenditures. Similar to Atella et al. (2012) , this study also examines whether the relationship between health and household portfolio decisions on asset ownership vary depending on a country's health care system. The model specification of this includes an interaction term (Note 7) between the health status variable and a dummy variable for countries with a national health system (NHS). The reference group is countries where medical expenditures are primarily covered by private health insurance, such as the Netherlands and Switzerland, and countries where public health systems coexist with several forms of private health insurance, such as Austria, Belgium, France, and Germany. Table 4 reports the fixed effect logit estimates from the specification with an interaction term between the health variable and an NHS dummy. All the reported estimates are marginal effects. If the coefficient for this interaction term were statistically significantly different from zero, it would indicate that the magnitude of correlation between health and the probability of owning a certain type of asset differs across countries depending on the health care system. The first three columns report the estimation results on risky financial assets. In columns 1-3, the coefficients for the health status of the household head/spouse are negative and statistically significant, which suggests a negative relationship between health and the probability of owning risky financial assets. In addition, the coefficient for the interaction term with the NHS dummy is positive and statistically significant, which indicates that the magnitude of the negative correlation between health and the probability of owning risky financial assets is smaller in countries with NHS. In other words, this result shows that a household in poor health condition is less likely to own risky financial assets in all European countries regardless of health care system; however, the magnitude of the negative correlation is significantly smaller in countries with NHS. Columns 4-6 show the fixed effect logit analysis on the probability of owning savings for long-term investment. The coefficients for the health status of the household head/spouse are negative and statistically significant, which indicates that a household in poor health is less likely to own savings for long-term investment. In addition, the coefficient for the interaction with the NHS dummy is positive and statistically significant. This result implies that the magnitude of the negative correlation between health and the probability of owning savings for long-term investment is smaller in countries with a more protective NHS. The results in columns 1-6 show that the magnitude of the negative relationship between health and the probability of owning financial assets is significantly greater in countries with less protective health insurance systems. This result implies that, as Atella et al. (2012) explained, a more protective NHS can provide some mediation to a household with poor health condition against medical expenditure risk and reduce the magnitude of the negative correlation between health shocks and a household's portfolio choices.
Columns 7-9 and columns 10-12 show the fixed effect logit analyses on the probability of owning a home and other non-financial assets, respectively. In columns 7-9, the coefficients for the health status of the household head/spouse are negative and statistically significant. This indicates that the probability of a owning home is significantly lower for a household with poor health. Moreover, in column 9, the coefficient for the interaction with the NHS dummy is negative and statistically significant. This suggests that, among households with chronic medical conditions, the magnitude of the negative correlation between health and the probability of owning home is significantly greater (or smaller) in countries with NHS (or in non-NHS countries). Columns 10-12 also show an asymmetric relationship between health and the probability of owning other non-financial assets, such as a business or other real estate. The coefficients for the health status of the household head/spouse are negative and statistically significant. Note 2. "***" indicates that the estimate is statistically significant at the 1 percent significance level, "**" at the 5 percent significance level, and "*" at the 10 percent significance level. Note 1. Dependent variables are a dummy variable indicating ownership of risky financial asset in columns 1-3, a dummy for ownership of savings for long-term investment in columns 4-6, a dummy for ownership of principal residence in columns 7-9, and a dummy variable for ownership of non-financial asset in columns 10-12. Robust standard errors are in parenthesis. All the estimates reported in the table are marginal effect.
Note 2. "***" indicates that the estimate is statistically significant at the 1 percent significance level, "**" at the 5 percent significance level, and "*" at the 10 percent significance level.
res.ccsenet.org Vol. 8, No. 4; 2016 The coefficient for the interaction with the NHS dummy is negative and statistically significant. This indicates that a household in poor health condition has a lower probability of owning non-financial assets in all European countries in the sample, but the magnitude of the negative correlation between health and the probability of owning other non-financial assets is significantly smaller in non-NHS countries. This result is consistent with the findings of Berkowitz and Qui (2006) who found that health shocks have an asymmetric influence on household portfolio choices regarding financial and non-financial assets. They explained that health shocks have a more negative effect on financial asset choices because health shocks can have a more immediate effect on financial wealth than on non-financial wealth. Table 5 presents one more analysis of the correlation between health and a household's decision to own a certain type of asset. This analysis explores regional variation in the relationship between health and portfolio choices. For this analysis, this study uses a model specification that includes interaction terms for the health variable and two regional indicators: a North dummy for northern European countries (Denmark and Sweden) and a South dummy for southern European countries (Italy and Spain). The reference group is the countries in central Europe: Austria, Belgium, France, Germany, the Netherlands, and Switzerland. All the estimates reported in this table are marginal effects. In all columns, the coefficients for the health status of household head/spouse are negative and statistically significant. This indicates that a household in poor health condition has a lower probability of owning risky financial assets (columns 1-3), savings for long-term investment (columns 4-6), a principal residence (columns 7-9), and other non-financial assets (columns 10-12). In the first three columns, the coefficients for the interaction terms with the North and South dummies are positive and statistically significant. Also in column 5, the coefficient for the interaction term with the North dummy is positive and statistically significant. That suggests that the magnitude of the negative correlation between health and the household decision to own risky financial assets is significantly smaller in northern and southern European countries than in central European countries. On the other hand, column 9 shows that the coefficient for the interaction term with the North dummy is negative and statistically significant. Columns 10-12 also show that the coefficients for the interaction terms with the North and South dummies are negative and statistically significant. That shows that the magnitude of the negative correlation between health and the probability of owning other non-financial assets is significantly smaller in the countries of central Europe than in northern and southern European countries. The regional variation in the magnitude of the negative correlation between health and household portfolio choices on asset ownership could stem from variations in countries' health care systems across regions. In fact, the countries in northern and southern Europe have NHS in which medical expenditures are mostly financed publicly and that provide easy access to health care services for almost all of the resident population.
Review of European Studies
Tables 3-5 display the negative correlation between health and a household's decision to own various types of financial and non-financial assets in all the European countries in the sample. This evidence contradicts the findings of Atella et al. (2012) , who found that the negative correlation is observed only in non-NHS countries.
Health and Asset Allocation Decisions
The second part of this analysis investigates the relationship between health and a household's decision on how much household wealth to invest in each asset category (intensive margin). Table 6 (Note 8) reports the panel Tobit estimates on the relationship between health and the share of net wealth invested in five different types of assets: risky financial assets, savings for long-term investment, principal residence, other non-financial assets, and deposits in bank accounts. A negative estimate for the health variable indicates that households in poor health are more likely to invest a lower share of their net wealth in an asset category than households in good health. Note 2. "***" indicates that the estimate is statistically significant at the 1 percent significance level, "**" at the 5 percent significance level, and "*" at the 10 percent significance level.
The top panel of Table 6 reports the correlation between health and the share invested in risky financial assets. In all three columns, the coefficients for the health of the household head/spouse are negative and statistically significant, which indicates that households in poor health tend to invest a lower share of their wealth in risky financial assets. The second panel shows the correlation between health and the share invested in savings for long-term investment. The coefficients for the health of the household head/spouse are negative and statistically significant, which suggests a negative relationship between poor health and the share of wealth invested in savings for long-term investment. In the third panel from the top, the coefficients for the health of the household head/spouse are negative and statistically significant, indicating that households in poor health tend to allocate a lower share of their wealth in their homes than households in good health. The fourth panel also shows a negative correlation between health and the share of wealth invested in other non-financial assets; that is, the share of household wealth invested in other non-financial assets is significantly lower among households in poor health.
An intriguing result is reported in the bottom panel. On a risk-return basis, bank deposits are generally dominated by other liquid assets. However, the previous literature has reported that when the health condition of household members deteriorates and incurs a potential increase in medical expenditures, households tend to increase the share of their wealth devoted to this asset category (Poterba & Samwick, 2001) . Extending these results to this multi-nation comparison confirms that the findings remain the same in other countries. In the bottom panel, the coefficients for the health of the household head/spouse are positive and statistically significant, which indicates that households in poor health tend to allocate a larger share of their wealth to deposits (Note 9 ). This result is consistent with the findings of Colie and Milligan (2009) , who reported an increase in precautionary savings among households in poor health. Note 1. Dependent variables are the share of net wealth invested in risky financial asset in columns 1-3, the share invested in savings for long-term investment in columns 4-6, the share invested in principal residence in columns 7-9, the share invested in non-financial asset in columns 10-12, and the share invested in bank deposits in columns 13-15. Robust standard errors are in parenthesis.
Note 2. "***" indicates that the estimate is statistically significant at the 1 percent significance level, "**" at the 5 percent significance level, and "*" at the 10 percent significance level. Note 1. Dependent variables are the share of net wealth invested in risky financial asset in columns 1-3, the share invested in savings for long-term investment in columns 4-6, the share invested in principal residence in columns 7-9, the share invested in non-financial asset in columns 10-12, and the share invested in bank deposits in columns 13-15. Robust standard errors are in parenthesis.
Similar to the analysis in the previous section, this section also examines the differences in the relationship between health and household asset allocation choices depending on health care systems across countries to be comparable with Atella et al. (2012) 's findings. Table 7 shows the results from the panel Tobit analyses including an interaction term between the health variable and an NHS dummy. The coefficient for the interaction term captures the difference in the magnitude of the correlation between health and asset allocation decisions in countries with NHS.
The first three columns show the panel Tobit analysis results on a household's asset allocation choices in risky financial assets. The coefficients for the health status of the household head/spouse are negative and statistically significant, which indicates that households in poor health tend to invest a lower share of their wealth in risky financial assets. However, the coefficient for the interaction with the NHS dummy is not different from zero at any conventional significance level. Thus, a country's health care system has no influence on the correlation between health and the share of wealth invested in risky financial assets. The next three columns show the panel analysis result on household asset allocation decisions for savings for long-term investment. Again, the coefficients for the health of the household head/spouse are negative and statistically significant, but the coefficient for the interaction term with the NHS dummy is not statistically significant. This result implies that a country's health care system does not significantly affect the magnitude of the correlation between health and the share invested in financial assets. Columns 7-9 and columns 10-12 report the panel Tobit results when the dependent variables are the share of wealth invested in the primary residence and the share of wealth invested in other non-financial assets, respectively. In all six columns, the coefficients for the health status of the household head/spouse are negative and statistically significant. But the coefficient for the interaction term with the NHS dummy is not statistically significant, which indicates that there is no difference between countries with and without NHS in the magnitude of the correlation between health and asset allocation decisions for non-financial assets.
The last three columns of Table 7 report the panel Tobit results on household asset allocation decisions on liquid assets. The coefficients for the health of the household head/spouse are positive and statistically significant, which suggests that households in poor health tend to allocate a larger share of their wealth to liquid assets. The coefficient for the interaction with the NHS dummy is negative and statistically significant, which implies that the magnitude of the positive relationship between poor health and precautionary savings is smaller in countries with a more protective NHS. This implies that a more protective health care system via NHS provides some mediation in allocating wealth to liquid assets when facing an increased risk from a negative health shock. Table 8 illustrates the regional differences in the correlation between health and the share invested in each type of asset. To explore regional differences in the correlation between health and the share invested in each type of asset, this table reports the panel Tobit results including interaction terms with the regional dummies for North (Denmark and Sweden) and South (Italy and Spain).
Overall, Table 8 also shows a negative correlation between health and the share invested in financial and non-financial assets. In columns 1-12, the coefficients for the health status of the household head/spouse are negative and statistically significant. Table 8 also shows a positive correlation between health and the share allocated to liquid assets. In columns 13-15, the coefficients for the health status of the household head/spouse are positive and statistically significant, which indicates that households in poor health tend to allocate a larger share of wealth to liquid assets. Table 8 also shows a significant regional variation in the magnitudes of the correlation between health and the share invested in each asset category. In all columns, the coefficient for the interaction with the South dummy is negative and statistically significant, which indicates that the magnitude of the negative correlation between health and the share invested in each type of asset is much greater in southern Europe. On the other hand, in columns 1-6, the coefficient for the interaction with the North dummy is positive and statistically significant, which suggests that the magnitude of the negative correlation between health and the share invested in each type of asset is much smaller in northern Europe.
Overall, the estimation results show that household portfolio decisions are negatively correlated with household health conditions. When people are in poor health, they are less likely to invest in each type of asset. Also, households in poor health tend to invest a smaller share of their net wealth in each type of asset. Instead, they tend to maintain a larger share of their assets in bank deposits, a very safe and liquid form of asset. This result implies that households in poor health condition have incentive to reallocate not only their financial assets but also their non-financial assets. They also have a higher incentive to maintain a larger share of their assets safely, but inter-country differences exist. There is no significant difference in the sign of the correlation between health condition and household portfolio choices across countries; however, the magnitude of the correlation varies. In NHS countries and northern European countries, the magnitude of the negative correlation is smaller.
Combined with the results on asset ownership choices, these results imply that the magnitude of the correlation between health and the probability of asset ownership decisions might vary between countries with more or less protective health care systems. However, the magnitude of the correlation between health and asset allocation decisions does not vary significantly regardless of a country's health care system.
Conclusion
This paper explored the relationship between health and household portfolio choices in European countries. Although previous studies have examined some aspects of this relationship, this study contributes to the literature in three ways. First, this study tested theoretical predictions for the relationship between health and household portfolio choices using a multi-national data set. Most existing literature has investigated the relationship using only U.S. data sets. This study contributes to the literature by providing new empirical evidence for how health is associated with household portfolio choices outside the U.S. Second, this study carried out a comprehensive analysis on the correlation between health and households' portfolio choices in many asset classes. In particular, this study investigates how health is associated with both financial and non-financial assets, such as a principal residence or business. By examining portfolio choices in multiple asset categories, this study draws more precise conclusions on the relationship between health and portfolio choices. Finally, this study adopts panel data analysis models to control for unobserved household-specific fixed effects. Using panel data analysis models also allowed me to explore how households respond to changes in health status by changing their portfolio allocations.
The empirical evidence reported in this study suggests a negative correlation between health and household portfolio choices in many European countries. The panel logit analysis results indicate that households in poor health condition have a lower probability of holding risky financial assets, savings for long-term investment, a principal residence, and other non-financial assets. Moreover, the panel Tobit analysis results suggest that households in poor health condition tend to allocate a larger share of their wealth to bank deposits and a lower share in risky financial assets, savings for long-term investment, their principal residence, and other non-financial assets.
Typically, older households are considered to have considerable financial resources. These assets are important for the financial security of elderly households because they are used not only to finance everyday consumption during retirement but also provide households with a safety net against risky events in old age, such as negative health events. However, elderly households are increasingly likely to face more responsibility for managing their portfolios because many governments are shifting their public and private pension schemes from defined benefit to defined contribution plans. In addition, how health affects household wealth could have important implications for capital markets in many countries. The financial assets owned by elderly households present a sizeable share of total household net wealth, and household portfolio choices might have important implications for capital markets. The empirical findings of this study are expected to provide interesting insights to policy makers interested in the well-being of elderly households who are wrestling with the fiscal consequences of aging.
between health and the probability of owning risky financial assets. The second and the third panels show the analysis results on the probability of owning savings for long-term investment and a home, respectively. The bottom panel shows the estimates on the probability of owning other non-financial assets. Columns 1-3 show the fixed effect logit estimates using three different health measures-POOR, ACUTE, and CHRONIC-respectively. In other words, Table 3 shows a summary of 12 separate empirical analyses. Appendix Table 2 reports the full estimation results of the 12 separate analyses.
Note 7. In a model with household-specific fixed effects, a simple dummy for NHS countries cannot be included because of the perfect collinearity problem. To examine the potential difference in the relationship between health and the probability of owning an asset between NHS countries and non-NHS countries, this study includes an interaction term between the health variable and a dummy for NHS countries.
Note 8. Table 6 is a summary of 15 pairs of estimates for the health status of household head and spouse from 15 separate panel Tobit analyses on the relationship between health and portfolio decisions on the share invested in five different types of assets using three different health measures.
Note 9. Considering that a person experiences a loss of income and a potential increase in medical expenses when he/she becomes sick, a rising share invested in liquid assets might seem unreasonable. Several explanations have been presented in the previous literature. The first is that an increase in liquid assets is a temporary result of a recipient receiving insurance money or proceeds from home sales. The second explanation is the liquidity effect. Initially, poor health might reduce households' liquid financial assets more than their non-financial assets. However, households in poor health condition might want to reserve more assets in liquid form for a potential increase in medical expenditures. Using data from the U.S., Collie and Milligan (2009) found little evidence to support this liquidity effect with poor health. They found that the share of assets invested in liquid assets increased only in households whose members lost their spouses. The empirical results reported in this paper provide stronger support for their hypothesis.
Appendix separate specifications for each of 10 participating countries. All the models include control variables listed in the data section. All the reported estimates are marginal effect. Robust standard errors are in parenthesis.
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